The thermal conductivities of Dianin s compound [4-(p-hydroxyphenyl)-2, 2,4-trimethylchroman] and its ethanol adduct in the temperature range from 20 to 250 K are reported. This clathrate has the same stable structure both with and without guest molecules in its hourglass-shaped cages, thereby allowing the first direct experimental investigation of the efFect of a clathrate s guest species on the thermal conductivity. Both with and without the guest molecules, the thermal conductivity is similar to that of a glass, and the presence of the guest molecule enhances the resistance to heat flow. The thermal conductivity is described in terms of umklapp-, boundary-, and resonant-scattering resistance contributions. The latter is ascribed to the interaction of localized modes with the acoustic modes of the host lattice. It is proposed that the localized modes are associated with the motion of the methyl groups of the Dianin molecule for the unsolved host lattice, and the motions of host methyl groups and the motions of the ethanol guest molecules within the cages for the ethanol adduct of Dianin's compound.
INTRODUCTION
We report measurements of the thermal conductivity of a clathrate (binary inclusion compound with guest molecules residing in the cavities of a host lattice) both with and without included guest molecules; to the best of our knowledge this is the first such direct experimental investigation.
Thermal conductivity is one of the most fundamental properties of a solid. The thermal conductivity («) of many simple insulating solids can be described with the phonon gas model: the phonon mean free path decreases with increasing temperature at high temperatures and becomes limited by the defect separation (or sample dimensions for a very pure sample) at low temperatures. For this simple model the thermal conductivity is given by' Cvl 3 where C is the specific heat per unit volume, v is the pho- FIG. 4. Scaled (" universal" ) 
